ABSTRACT BACKGROUND: The importance of the medical home for chil-
RESULTS:
Fifty-four percent of adolescents had a past-year medical home. Rates were lower for minority youth compared to whites; lower-income and uninsured youth; those in households that are non-English speaking in which the respondent did not have some college; and those with mental health as opposed to physical health conditions (all P < .01). Patterns of disparities in the medical home components were similar, and rates were lowest for effective care coordination and family-centered care components.
CONCLUSIONS: Nearly half of adolescents lacked a medical home in the past year. Even lower rates for subgroups highlight the need to increase access to comprehensive quality health care. Efforts to improve effective care coordination and family-centered care could result in higher quality of care for all children and adolescents, and specifically for disadvantaged adolescents and those with mental health conditions. KEYWORDS: adolescent medical home; adolescent mental health disparities; mental health; underserved adolescents ACADEMIC PEDIATRICS 2012;-: [1] [2] [3] [4] [5] [6] [7] [8] [9] WHAT'S NEW Nearly half of adolescents lacked a past-year medical home. Significantly lower rates of having a medical home and its components were reported for adolescent minority, uninsured, low-income, non-English-speaking household groups, and those with mental health conditions.
THE IMPORTANCE OF the medical home has been established for children, 1,2 adults, 3 and children with special health care needs (CSHCN). [4] [5] [6] [7] The American Academy of Pediatrics (AAP) believes that all infants, children, and adolescents should receive their health care in a medical home-that is, an environment in which care is accessible, continuous, comprehensive, familycentered, coordinated, compassionate, and culturally effective. 8 However, no studies have undertaken a comprehensive examination of medical homes for adolescents, who represent nearly half the pediatric population. Adolescence is a unique period of transition that includes major physical, cognitive, and psychosocial changes. 9 It is also a period when symptoms of many mental disorders first emerge. 10 Addressing these circumstances presents special challenges to clinicians; however, health care organized and delivered within the medical home model has potential to improve adolescent health.
A recent review by Homer et al of the empirical literature on medical homes for children had promising results. 11 Although tempered by weak design, inconsistent definitions, and limited outcome measures, the authors reported that the preponderance of evidence from the 33 articles reviewed supported a positive relationship between medical home components and desired child and family outcomes, including better health status, timeliness of care, familycenteredness, and improved family functioning. Two recent studies using national samples found that children with medical homes had fewer emergency department visits for sickness 12 and fewer emergency department visits overall, 13 indicating a beneficial influence on health care utilization. However, none of these studies examined the medical home comprehensively. A 2011 study by Strickland et al examined multiple components of medical home attainment and disparities in a national sample of children aged 1 to 17 years and found lower rates of medical home attainment among adolescents compared to younger children. 2 This study also documented sizable disparities in medical home attainment among disadvantaged subgroups of children on the basis of race/ethnicity, income, insurance status, and other factors. However, this large study and most smaller studies of medical home status in pediatric populations have yielded few, if any, subgroup findings specific to adolescents. Because many health needs vary between younger children and adolescents and specific priorities for adolescent health care visits have been developed to address differences, 14, 15 it is important to determine health care quality for adolescents and vulnerable subgroups separately from the entire pediatric population. In a national analysis of CSHCN, Park et al found that fewer adolescents-or youth with special health care needs-had medical homes compared to younger CSHCN and that youth with special health care needs with mental health conditions were less likely to have a medical home than those without such conditions. 16 In a study of CSHCN aged 3 to 17, Ghandour et al found that families of children with mental health problems experienced increased financial-and employmentrelated burdens if they did not have a medical home. 17 Although these studies yielded useful findings, they provide neither a comprehensive analysis of medical home status of adolescents nationally nor a detailed assessment of disparities in medical home attainment within adolescent subgroups, including those with mental disorders. 10, [16] [17] [18] A review of national population data concluded that approximately 20% of adolescents report symptoms of mental health problems, 18 and lifetime prevalence of mental health conditions for adolescents is approximately 50%, with the highest prevalence due to anxiety, mood, and behavioral disorders. 19 Mental health problems during adolescence are associated with lowered educational attainment, 20 increased risky sexual behavior and teen parenting, 21 and greater substance use. 22 Mental health disorders during adolescence can also have future negative consequences. Symptoms of half of lifetime cases of DSM-IV disorders occur by age 14, and a longitudinal analysis demonstrated that three-quarters of mental disorders during young adulthood were preceded by mental health disorders occurring during adolescence. 10, 23 Diagnosis and treatment of mental health conditions during adolescence is crucial to healthy adolescent and adult development. Mental health care is generally provided in a separate system from primary care, often resulting in fragmented care with poor care coordination and many barriers. 14, 24 Federal and professional efforts to integrate mental health into primary care could lead to improved mental health for all children receiving care in a medical home model. 14, 24 The purposes of this study were to provide national estimates from the 2007 National Survey of Children's Health (NSCH) of the proportion of adolescents 10 to 17 years old who receive their care in medical homes and to examine disparities among disadvantaged adolescents and those with mental health problems. This information can help guide policy and practice related to improving quality of care and serve as a baseline for monitoring quality of care for adolescents.
METHODS
The present analyses utilized data from the 2007 NSCH, a nationally representative survey sponsored by the Maternal and Child Health Bureau. 25 The data were collected by the National Center for Health Statistics (NCHS) using the random-digit-dial State and Local Area Integrated Telephone Survey mechanism. This secondary analysis of publicly available data was exempt from institutional review board requirements. The original sample consisted of 91,642 parent or guardian respondents who completed an interview regarding their resident 1-to 17-year-old child's health and health care over the past year. The interview participation rate was 66% of identified households with children. This study utilized the subsample of 10-to 17-year-old adolescents (n ¼ 45,897), an age group consistent with Healthy People, which defines adolescence as beginning at age 10. 26 The primary analyses examined: 1) past-year medical home and its subcomponent rates, whether these varied for younger (10 to 13 years old) versus older (14 to 17 years old) adolescents, and variation by selected predisposing, enabling and need variables 27 ; and 2) whether or not medical home status is related to adolescents' mental health status.
OUTCOME VARIABLES
Outcomes included medical home status and the 5 components of care used to operationalize the medical home construct in the NSCH: 1) had a usual source of care; 2) had a personal doctor or nurse; 3) received all needed referrals for specialty care; 4) received needed help in coordinating health and health care; and 5) received family-centered care. All measures assessed past-year status. 28 This binary medical home measure, developed for the NSCH, is a widely used reliable measure that closely reflects the aims of the medical home construct 29 addressing all AAP elements except for continuity and accessibility. 30 This standard measure was also used by Strickland et al in 2011, thus allowing for comparisons between adolescents and all children. 2 The individual components assessed on a binary basis to determine medical home status for each adolescent, varied according to the type and level of medical care needed. The Appendix presents sample sizes and scores for components and subcomponents.
All adolescents were assessed on whether or not they had a usual source of care (yes vs no) and a personal nurse or doctor (yes vs no). "Receipt of referrals as needed" (yes vs no) was queried only for parents who indicated that their adolescent had needed a referral for care. "Receipt of effective care coordination" was assessed for the subgroup that had used more than 2 health care services. This component was measured by the adequacy of needed help the family received in coordinating care, their satisfaction with communication among doctors and other clinicians, and with communication between clinicians and other providers, such as those based in schools or other programs. "Receipt of family-centered care" was assessed among those who had at least 1 health care visit in the past year. An adolescent was considered to have received family-centered care if the parent reported that an interpreter was usually or always available when needed, and that physicians usually or always spent enough time, listened carefully, were sensitive to values and customs, and made the family feel like a partner.
PREDISPOSING, ENABLING, AND NEED VARIABLES
We were guided in the selection of the independent variables by Andersen's Health Behavior Model, a widely used model including predisposing, enabling, and need characteristics involved in health care access and utilization. 27 Predisposing characteristics included gender, race/ ethnicity, language spoken at home, and geographic region. Race/ethnicity included Hispanic, non-Hispanic white (referred to as white; referent category), non-Hispanic black (referred to as black), non-Hispanic multiracial, and other. Language spoken at home was English (referent category) versus any other language. Region included the Northeast (referent category), Midwest, Southeast, and West. Enabling characteristics included family income, health insurance status, and respondent education level. Family income was assessed using 3 levels of federal poverty level, as follows: lowest level, 0 to 199%; middle, 200 to 399%; and highest, 400% or more (referent category). Insurance status was scored as currently insured (referent category) versus not. Respondent education level was assessed with 3 categories: less than high school graduate; high school graduate (or equivalent); or more than high school graduate (referent category). Need characteristics included the presence of physical and mental health conditions, assessed through parental reports of whether a doctor or other clinician had ever told her or him that the adolescent ever had any of a set of conditions and, if yes, whether she or he currently had the condition. The 7 physical health problems included asthma; diabetes; seizures; hearing problems; vision problems not corrected by glasses or lenses; bone, joint, or muscle problems; and brain injury. Nine mental health problems included learning disability; attention deficit/hyperactivity disorder (ADHD/ADD); depression; anxiety; behavior or conduct problems; autism, Asperger syndrome or autism spectrum disorder; developmental delay; stuttering, stammering, or speech difficulty; and Tourette syndrome, all of which are included in the Diagnostic and Statistical Manual of Mental Disorders. 31 Using these, we created a 4-item summary health condition variable: 1) physical health condition only (referent category); 2) mental health condition only; 3) both a physical and mental health condition; and 4) no conditions.
STATISTICAL ANALYSIS
All analyses were conducted using statistical weights provided by the NCHS to produce estimates reflecting national population totals. The weights were equal to the inverse of the sampling probability for each case, adjusted for nonresponse. The number of cases with missing data was small, excepting family income; to compensate, we used data files provided by NCHS 28 that included imputed values for missing income. Cases where responses were categorized as "not sure" (approximately 1% to 2%) were excluded.
Analyses included estimation of frequencies and standard errors for attainment of the medical home and its 5 components by the predisposing, enabling, and need variables described above (Table 1) . We conducted multivariate logistic regression analyses to determine the independent contribution of these variables to explaining medical home status and components (Table 2) ; significance levels refer to multivariate results (bivariate results are available upon request). We computed frequencies to obtain the prevalences of the individual mental health and physical health conditions, individual medical home rates for each (Table 3) , and logistic regressions to determine differences in medical home rates for each. Data were analyzed by SAS and SUDAAN software that took into account complex survey design. 32 
RESULTS
MEDICAL HOME STATUS AND THE 5 MEDICAL HOME COMPONENTS Fifty-four percent of adolescents had a medical home in the past year by meeting all relevant components of the medical home (Table 1 ). Overall attainment rates for the medical home components ranged from 64% for received family-centered care to 93% for having a usual source of care. The pattern of lowest rates for family-centered care and highest rates for usual source of care was generally consistent across the predisposing, enabling, and need variables. Rates for each of the components by predisposing, enabling, and need variables are presented in Table 1;  Table 2 presents all multivariate results. Medical home status varied slightly between 10-to 13-year-olds (55.2%) and 14-to 17-year-olds (52.4%), P < .05. Among the 5 medical home components, only the referral component varied by age; parents of older adolescents were more likely to report that they had no problems getting referrals (84%) compared to those of younger adolescents (77%, P < .01).
PREDISPOSING VARIABLES
Medical home attainment and component rates varied significantly within 3 of the 4 predisposing variables: race/ethnicity, language spoken at home, and geographic region. Medical home rates for Hispanic (33%) and black (42%) adolescents were significantly lower than rates for white (64%) adolescents (both P <.001). This basic pattern of differences for minority youth held true for usual care source, personal doctor/nurse, coordinated care, and aOR ¼ adjusted odds ratio; CI ¼ confidence interval; NH ¼ non-Hispanic; and FPL ¼ federal poverty level. *P < .05; **P < .01; ***P < .001. †Referent group. aORs control for gender (except gender analysis), race/ethnicity (except race/ethnicity analysis), language spoken at home (except language analysis), region (except region analysis), FPL (except FPL analysis), insurance status (except insurance analysis), respondent education (except respondent education analysis), health conditions (except health conditions analysis).
family-centered care (P < .05 to .001). Multiracial adolescents were less likely to have a usual source of care and a personal doctor/nurse (both P < .05). Compared to adolescents from English-speaking households, those from non-English-speaking households were less likely to have a medical home (22% vs 58%, P < .001), and less likely to receive family-centered care (P < .001) and referrals when necessary (P < .05). Compared to adolescents in the Northeast region, adolescents in the Western region were less likely to have a medical home and less likely to receive family-centered care (both P < .05). Compared to those in the Northeast region, adolescents in all other regions were less likely to have a usual source of care (Midwest, P < .01; South, P < .05; and West, P < .001) and a personal doctor/nurse (all P < .001).
ENABLING VARIABLES
Medical home rates varied by all 3 enabling variables. Rates for adolescents in the moderate-income (58%, P < .05) and lowest-income (40%, P < .001) groups were lower than those in the highest-income group (66%). With the exception of usual source of care, those in the lowest-income group were less likely to have obtained the remaining 4 components of care (P < .01-0.001). Those in the middle-income group were less likely to have a personal doctor/nurse and to receive familycentered care (both P < .01), compared to the highestincome group. Medical home rates for adolescents who were uninsured (28%) were substantially lower than rates for insured adolescents (57%) (P < .001). Uninsured adolescents were less likely than their insured counterparts to have obtained any of the 5 medical home components (P < .05 to .001). Medical home rates were significantly lower for adolescents whose parent-guardian had less than a high school diploma (31%) or had graduated from high school or the equivalent (48%) compared to those with more than a high school education (61%, both P < .001). Compared to those adolescents whose respondents had more than a high school diploma, those whose respondent had less education at any level were less likely to have a usual source of care and to receive familycentered care (all P < .001).
NEED VARIABLES
Seventy-one percent of the sample had none of the queried health conditions, 10.6% had a physical condition only, 12.8% had a mental health condition only, and 5.7% had both a physical and a mental health condition. Medical home attainment was significantly lower for those with a mental health condition only (46%) and those with both mental and physical conditions (35%), compared to those with a physical condition only (56%, both P < .001). Compared to those with a physical condition only, adolescents with a mental health condition only and those with no conditions were less likely to have a personal doctor/nurse (P < .05 and P < .001, respectively). Those with a mental health condition only or both mental and physical conditions were less likely to receive effective care coordination (both P < .001) and family-centered care (P < .001 and P < .01, respectively) compared to those with a physical condition only. Those with no conditions were more likely than those with a physical condition to receive coordinated care (P < .01). *P < .01; **P < .001.
INDIVIDUAL MENTAL AND PHYSICAL HEALTH CONDITIONS AND MEDICAL HOME STATUS
Nineteen percent of the sample had at least 1 mental health condition. Learning disabilities (10%) and ADHD/ ADD (9%) were the most prevalent mental health conditions (Table 3) . Prevalence of behavior/conduct problems and anxiety (both 4%), and depression and developmental delay (both 3%) were notable. Speech problems, autism and related conditions, and Tourette syndrome had prevalences of 2% or less. Medical home rates ranged from 29% for behavior and conduct problems to 46% for ADHD/ADD. For each mental health condition, fewer adolescents with the condition had medical homes than those without the condition. Except for Tourette syndrome, all differences were significant (P < .01 for autism, P < .001 for all others). Sixteen percent of adolescents had at least 1 of the queried physical health conditions (Table 3 ). Asthma (10%) was the most prevalent condition; prevalence of all other conditions-bone, joint or muscle problems, diabetes, seizures, hearing problems, vision problems not corrected by glasses or lenses, and brain injury-was 3% or less. There were no differences in medical home status between those with and without these conditions with 2 exceptions: those with bone, joint or muscle problems, and vision problems were less likely to have a medical home compared to those without these conditions, both P < .01.
DISCUSSION
Our study broadens the literature on access to quality care for the pediatric population by examining medical home status among U.S. adolescents. Barely a majority of adolescents received care in medical homes during 2007, with slightly higher rates among younger adolescents. Medical home attainment rates were significantly lower for subgroups including, black or Hispanic adolescents, adolescents from lower-income and less educated families, the uninsured, and families where no English is spoken at home. These findings are consistent with disparities in medical home attainment among all children. 2, 12, 13 Our study also demonstrated significantly lower medical home rates among adolescents with mental health problems. This is particularly troubling, given the high onset of these problems during adolescence. Those with a mental health condition and a physical health problem fare even worse, with barely one-third receiving care in a medical home. The medical home model, if accessible to more adolescents, could facilitate early recognition of mental health problems and more timely interventions, including needed referrals, to reduce their severity and impact. Access to a medical home may also increase the proportion of adolescents who receive transitional services to adult care, as recommended by the AAP. 33, 34 Findings on the 5 individual components provide greater specificity on how the health care system falls short of the medical home standard. These findings show major disparities among all subgroups: uninsured adolescents had a lower prevalence of all components; black and Hispanic adolescents had lower prevalence of all components except receipt of referrals; adolescents from the lowest-income families had a lower prevalence of all components except usual source of care, indicating that even when able to access care, disadvantaged adolescents received poorer quality care. Adolescents outside the Northeast were less likely to have a usual source of care, a difference that may be attributable to the Northeast's higher population density or other factors not assessed in this study. Younger and older adolescents varied on only 1 of the 5 components-more problems getting referrals for the younger group-suggesting that overall, quality of care for adolescents was consistent, regardless of age. Adolescents with mental health conditions, and especially those with physical comorbidities, were less likely to receive familycentered care and coordinated care, and to have a personal doctor or nurse.
This study suggests that family-centered care is particularly difficult to access. This component had the lowest prevalence of attainment; significant disparities in this component were identified within each group of predisposing, enabling and need variables, except for gender. Our findings also tentatively suggest that receiving coordinated care is a greater challenge than receiving referrals. This pattern also replicates the findings for all children by Strickland et al. 2 This held true among adolescents with mental health problems-a surprising finding, given the well-documented paucity of mental health providers skilled in serving adolescents. However, the referral measure in NSCH does not provide detail on referral type (eg, for a physical vs mental health problem). Therefore, this finding bears further examination.
Many factors impede adolescents' access to the quality care represented in the medical home concept. In a landmark 2008 report, the Institute of Medicine documents a poorly coordinated and fragmented service delivery system and a shortage of clinicians trained to serve adolescents, especially for those with mental health conditions. 14 The Institute of Medicine report cites a marked shortage of mental health providers skilled in serving adolescents and limited implementation of effective care in communitybased settings.
14(p158) Furthermore, insurance plans frequently limit the number of annual mental health visits that are covered and some plans impose high copays. 14 "Carve-out" arrangements, where mental health services are delivered separately from the physical health care system, can pose barriers. The use of carve-outs has increased since the early 1990s in both private and public insurance. 35 These arrangements can discourage coordinated care and referrals among clinicians and often preclude reimbursement to primary care clinicians for services related to mental health conditions. 14, 35 Many initiatives to improve children's access to mental health services have been implemented, including efforts to integrate mental health care into primary care settings. 24 These initiatives have adopted diverse strategies, such as telemedicine and colocating mental health and primary care providers, who may be employed by different systems. The 2010 Patient Protection and Affordable Care Act (ACA) supports programs to facilitate integration of mental health and physical health services. 36, 37 Other national programs may help address barriers to mental health care, as well as other disparities identified in this study. Building on the ACA, federal efforts to reduce racial and ethnic disparities 38 aim to transform the health care system through strategies including increasing the proportion of the population who have a usual primary care provider and patient-centered health homes, and increasing the diversity of the workforce. These developments hold promise for increasing attainment of several components of the medical home.
Currently, measurement of medical home status for pediatric populations does not distinguish between younger children and adolescent patients. Refinement of measurement for adolescents to reflect the developmental stage of transitioning to young adulthood could provide a more sensitive evaluation of meeting the needs of the adolescent population. The inclusion of 2 elements of adolescent care identified in Bright Futures, 15 the provision of time alone with a provider 39 and the receipt of transitional services to adult care for older adolescents would provide a more thorough evaluation of the quality of care for adolescents.
LIMITATIONS
Our results provide a snapshot of past-year medical home status, reflecting adolescents' health status and needs within that time frame. As health status and attendant care needs shift, medical home status could change. Thus, the health care system's ability to provide a medical home may vary across time. A longitudinal survey would be needed to capture this dynamic process. The medical home, its 5 component outcomes, and the health conditions were measured through parental report. Given that the patient/parent experience is an important tenet of the patient-centered medical home model for pediatric populations, parent reports are an important information source. However, if adolescents access confidential care or care in school-based clinics, parents may not be fully aware of all aspects of the adolescent's care and could have different views on its quality than their adolescents might have. However, we are unaware of any systematic bias in parental reports regarding health status and services; a recent study has demonstrated moderate to substantial correspondence between clinician and parent report of adolescent mental health problems. 40 The 5 components used to operationalize medical home in this analysis approximate the AAP definition but are not exact; for example, continuity and accessibility are not included. Because of the NSCH's cross sectional design, causal inferences cannot be made regarding associations. Finally, the sample may underrepresent vulnerable subgroups of adolescents: those whose families are unable to participate in a telephone interview, those without landline telephones, or who are runaways, in group homes, or in correctional facilities. The data are weighted to address group underrepresentation to the extent possible.
CONCLUSIONS
This study provides national baseline estimates of the proportion of adolescents receiving care in medical homes and can be used with future editions of the NSCH to benchmark progress. Future editions of the survey, including the 2011 NSCH with a planned release in 2013, will allow measurement of progress in expanding medical homes for all adolescents and vulnerable subgroups. Our results document significant shortcomings in adolescents' receipt of care within a medical home, especially for the disadvantaged and those with mental health conditions. Initiatives to improve access to medical homes have been developed and warrant further support. Provisions in the ACA hold promise for supporting these initiatives. Realizing this promise will require advocacy to ensure that resources are targeted to address adolescents' unique needs through increased access to the quality represented by the medical home.
